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HISTORIC AMERICAN ENGINEERING RECORD

WEST WISHKAH BRIDGE HAER NO. WA-22

LOCATION:  West Wishkah Road Spanning W1shkah River Middle Fork -
Aberdeen Vicinity : o
Grays Harbor County
Washington

USGS 15 MINUTE HUMPTULLPS, WASHINGTON

UNIVERSAL 'TRANSVERSE MECATOR (UTM) COORDINATES:
10 440313 57577

DATE OF CONSTRUCTLION: 1915

BNGINEER? Fol. SHEFEFTELD
HULL bR COAST BRIDGE CO., PORTLAND, OREGON
PRESENT OWNER: GRAYS HARBOR COunTY

P.0O, BOX 511
MONTESANO, WASHINGTON 98563

PRESENT USE: VEICULAR BRIDGE

STGNLETCANUE! THE  WEST WISHKAH RIVER BRIDGE IS TiE ONLY REMAINING
INIGHWAY BRIDGE o1 DOUBLE INTERSECTION WARREN THROUGH
TRUSS DESLIGN 1IN THE STATE OF WASHINGTON. T Is CTHE
WORK OF F. D. SHEFFLIELD, A CIVIL ENGINEER FROM
SEATTLE, WASHINGION, THE BRIDGE WAS LISTED IN THE
NATIONAL REGLSTER OF HISTORIC PLACES 1N 1980,

REPOKT PREPARED BY: JOUN CLE. SHELDON
ENGINEERING TLECHNICIAN
DEPARTHENT OF PUBLIC WORRS
GRAYS HARBOR COUNTY
.0, BOX 511
MONTESANO, WASHINGIUN 98350673

ha't'l:: SEPTEMBER 1908
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it @ secluded section of Gravs Harbaor Couuty, on the West Wishkal Hoad,
15 a historic highwav bridge which has spanned the middle tork ol the
wishkaun kiver for cver 70 vears, The West Wishkah Bridge derives 1ts nane
trom the County road it bas served since 1915, when it was constructed as a
vehicuiar bridge replacenent for a footbridge that crossed the Wishkah
River, The bridge was built in response to petitions filed with the County
bv Polish immigrants who had settled between the west and middie forks of
the Wishkah River! (see photograph No. 15). This vicinity was called Green-
wood after the name of a local timber company that had set up operations in
an  area of the Wishkah River Valley especially noted for its plentiful
stands o lush green forest timber.2 In 1980, the West Wishkah Bridge
itseltr achieved a weasure of recognition when it was placed on the National
Register or Historic Flaces Inventory as the last remaining highwav bridge
o1 double intersection Warren through truss design in the State of Washing-
Con.

The west Wisbkah Bridge was designed by F.D. Sheffield in 1915 - his
cdesign plan 1s dated April! 1915 {see photograph Ne. 16) — 1n conjunction
with two other bridges, and all three truss bridges were constructed 1in
Lhe summer and autumn of ithat same vear by the Coast HBridge Companv of Port-
land., UOregon. An entrv in the Gravs Harbor Countv {then called Chehalis
Couniy) Commissioner’'s Journal made on the 24th of Mav, 1915, records the
talinowing:

Rids were opened at 1:30 p.an. tor the construction of the three
nighway  bridges in Township 19 N.. Range 9 W,, W.M., over the
Wishkah River, and upon examination and consideration of the same,
1t was round that the Coast Bridge Co., of Portland, Uregon, was the
besi  bigd, and the contract was awarded to them, for the sum of
$16,488.00.. ...

The West Wishkah Bridge is estimated to have cost a third ot the sum
ot the cantract bid submitted by the Coast Bridge Company: however, exact
Figurcs tor the materials and labor costs invelved in its construction are
not avaltable,

The double intersection (or guadrangular) Warren through truss
bridge across the Wishkah River was constructed from materials supplied by
the Carnegie Steel Company, and its wooden approach trestle and decking
materiats were undoubtedly supplied by one of the manv sawmills located in

Gravs Harior County. The 320 foot *truss censists of 6 riveted steel, 20
toot  jong panels and is supported by two concrete plers. | (See Profile on
Thdwin Van svekle, The River Pioneers, ea. bavid lones (Seattle:

Pacitic Search Press, 1982), pnp. 192-201

‘Fdwin Van Svekle, They 1ried to Cul It All (Seattie! Friends of the
aberdeen Public  Library [printed by Crattsman Press|, 1980), Appendix C,
P, 272
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sheet Gne of the ariginal Design Mlan, photograph o, 163}, The truss has a
clear width of 14'-4" and a vertical clezarance of 147-6". 'The southern-
nmost piler was adielhned by oa 190 toot, wooden, 9-span approach trestle. To-
gether, the original truss and tresltle construction wmeasured a total of 310
feet. Over the vears, however, the original 9-~span approach trestle has
been gradually reduced to a single span.3

A County work order written in 1922 indicated that the approach
trestle was 165 feet in length. This foreshortening of the bridge approach
trestte by 25 feet within seven vears of the original construction date,
reveals that the appreach trestle was probebly made of untreated timber and
that the rainv climate of Gravs Harbor County was exacting a heavy toll on
the trestle members. ‘Twelve years later, in 1934, the West Wishkah Road was
realigned just south of the bridge (see photograph No. 12 & 13). A sharp
horseshoe bend in the road and a portion of the trestle inside the project
limits were removed. In addition, the remaining spans of the approach
trestle were realigned in order to conform to the new road alignment.
fhus, the apvroach spans had been reduced to an overall length of 70 feet.
Thereafter, the wooden approach trestle was gradually shortened again and
again, with each span removed being replaced by road embankment, unti] today
there remains just a single, 11 toot long, wooden approach span and the
steci bridge truss span.  ‘the overall ltength of the present structure is 131
feat,

Except tor a curlous episode that occurred in 1968, the West Wishkah
Bridge has quietly served the inhabitants of the Greenwood area as an impor-
tant link in the transportation network of Gravs Harbor County: it is their
onty means of public access to the County road system. However, in the wee
morning  hours  of  Julv 4, 19648, some unknown person{s} - supposed
celebrant{s) of the nation’'s birthday -~ apparently wedged a small charge of
hlasting powder between two of the diagonal creoss members of the bridge and
sgampered  awav ahead of the explosion, which resulted in minor damages <o
the steel truss.4 ‘loday, a pair of damage-repair gussel plates (see photo-
grapt  No. 9) and a slight bend in the damaged members on the upstream
{eastern}) side of the truss attest to that lone act of vandalism on a bridge
which has endured over 70 Julwv 4th’s and outlasted 13 presidents.

The details of the 120 fool span double intersection Warren through
Lruss West Wishkah Bridge are as follows: The upper chord main members are
made of two channels beld together by a top plate, and lattice work 1is
riveted to the channels. The minor members are comprised of angles. The
lower chords consist ot two angles held togelher by riveted batten plates

31This concise description of the West Wishkah Bridge truss owes much
to Mile 5. Kevchum, The Design ot Highway bridges {New York: Engineering
Yews Publishing Co., 1908), pp. 3, 216

4"Blast Weakens Bridge," Aberdeen World [Aberdeen, Waj, July 4, 1968
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and gusset plates {(see photograpli No. 10}, ‘i'he floor beams consist of
rofled "1" beams and are riveted to the lower chords (see photograph No. 6).
Bridge deck stringers are carried directly on top of the tloor beams. The
upper chords handle the compression loads and the lower chords, the tension

ioads on the Lridge. Lateral struts and braces on the upper chord overhead
{see photograph No. 8) and the floor beams and lateral braces on the lower
chord helow the deck (see photograph Ne. 6) maintain a fixed separation

netween the twn sides ot the truss and stiften 1t against transverse
stresses placed on 1t due to wind actiaon.®

Generally, a steel truss span should consist of members so arranged
that each one is subjected only to stress in the direction of 1its length.
The elementary figures in the span should be triangies, In a simple +{russ
bridge, the upper chord is normally in compression; the lower chord, in
tension. Two parallel trusses are usually used to support a bridge deck or
roadway . Lt is the vertical members placed diagonally in double intersec-
tion, or quadrangular patterns, however, which provide the double intersec-
tion Warren truss with its distinctive and historic feature. The wvertical
members, so arranged, carrv bolth tension and compression loads; whereas in
most other truss tvpes, vertical truss members are designed to handle either
tension or compression torces -— but not both, The quadrangular Warren
truss, theretore, 1s a unique design among the various types of bridge
trusses in that the stresscs applied to its vertical members are statically
incdeterminate

‘the Warren Truss Bridge design was named after a British englineer,
but it actuallv antedates the Covered Bridge design and can be traced to
slructurnl designs in  American and European barns and mills of the 18th
Coentury. The warren Truss contiguration was first applied to bridge bul ld-
g and patented in 1838 by James Warren and Theobad Willoughby Monzani.t
tite original Warren contiguration is identified by 1ts "W" shape as depicted
in eariv truss bridge drawings, later in photographs of bridge trusses.? In
LBOY, Ropert W. Smith of Ohio made the last iwportant etfort to wmprove upon
the Warren design when he patented the Quadrangular Warren Truss design.B
It consisted of diagonal truss members arranged in a "W" and "M" pattern
super impused upon one another to form the guadrangular pattern reminiscent
ot the lacing of a bool: VAXXXT. In general, the Pratt and Howe Truss
designs were lavored for Jong highway and railway bridge spans {(170'-240")
while the Warren and Quadrangular Warren designs were used in spans of short
te  wmoderate length (80'-170").9 However, with the advent of low cost
cencrete bridges in the 1950°s, the building of steel truss bridges has been
a major decline,

SMansfield Merriman and Henry S. Jacoby, Stresses in Simple Trusses,
{6bth ed.; New York: John ¥iley and Sons, 1906, p. 197

6Kramer A,  Adams, Covered DbBridges of the. west  (Berkeley,
{UAtHowe! |=-Narth Books, 1963), pp 30-31
ibid. 81lbid.

YRetchwm, pp. 7-B
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The West Wishkah Bridge is soon to be replaced by a doubie lane
concrete bridge, It 18 important, therefore, that the features of the
Ouadransgualor Warren truss., which represent a unigue point in the historical
evoiution of bridge construction in the United States, be accurately photo-
granied and archived. Such a photographic archive may allow future histori-
ans, architects, and engineers a clearer glimpse into their country’s indus-
trial nast . To that epd also has this histoerical narrative been
respecttul ly prepared,




WEST WISHKAH BRIDGE

HAER No. WA-22-6
Page 6

Sotitams Lt

VICINITY MAP ‘

—

NO SCALE

WISHXAH RIVER
BRIDGE SITE




